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U.S. Patent No. 4,392,225 

Issued: July 5, 1983 

Title: Telephone Carrier System Repeater and Power Supply 
Inventor: Donald Wortman 
Detailed Discussion: 

Wortman discloses a telephone carrier system repeater and power supply. In general, 
Wortman teaches a signal-amplifying telephone carrier repeater, which is automatically 
self-adjusting for both cable length and cable gauge in a plural channel, frequency 
division multiplexed, amplitude modulated carrier system. A subscriber power supply, 
which delivers sufficient power to the subscriber terminal load despite variations in load 
current due to changes in the number of channels in the carrier system is also disclosed. 
Wortman does not, however, address amplification of Digital Subscriber Line (DSL) 
signals. Moreover, Wortman does not disclose the inclusion of Plain Old Telephone 
Service (POTS) loading coils within a DSL repeater to improve POTS-band signal 
transmission. In addition, Wortman does not address the use of POTS loading coils to 
enhance POTS signal gain across the coils while also providing high impedance to DSL 
signals. Accordingly, Applicants submit that the pending claims are patentably 
distinguishable over the Wortman reference. 

RECEIVED 

U.S. Patent No. 5,726,980 JUL Q g ^ 

Issued: March 10, 1998 

Title: Time Division Duplex Communications Repeater «w 
Inventor: Robin P. Rickard 
Detailed Discussion: 

Rickard discloses a Time Division Duplex (TDD) communications repeater for 
amplifying TDD signals transmitted over mains electricity cables. In particular, Rickard 
teaches converting the signals from one carrier frequency to a different carrier frequency 
and then amplifying the converted signal. Rickard does not teach amplification of DSL 
signals. Further, Rickard does not address improving transmission of POTS-band signals 
by a DSL repeater nor does Rickard teach a repeater that includes POTS-band loading 
coils. In addition, Rickard does not address the use of POTS loading coils to enhance 
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POTS signal gain across the coils while also providing high impedance to DSL signals. 
Hence, Applicants submit that the pending claims are patentably distinguishable over the 
Rickard reference. 

U.S. Patent No. 3,180,938 

Issued: April 27, 1965 

Title: Repeater Terminal For Frequency Division Multiplex Communication Systems 
Inventor: W. L. Glomb 

Detailed Discussion: Glomb discloses a repeater terminal for frequency division 
multiplex communication systems. The Glomb repeater terminal employs demodulation, 
modulation, phase comparator, and oscillation components, which are not required by the 
pending claims of the referenced case. Moreover, Glomb fails to teach or suggest 
amplification of DSL signals. Further, Glomb does not address the use of a POTS load 
coil to enhance POTS signal gain across the coil while also providing high impedance to 
DSL signals. In addition, Glomb does not teach a repeater having a load coil for 
improving POTS service over a local loop in addition to improving DSL service over the 
same local loop. Therefore, Applicants submit that the pending claims are patentably 
distinguishable over the Glomb reference. 



Title: Transmission Line Repeater Station for Two Signals Traveling in Opposite 

Directions 
Inventor: Alexandre Tarassoff 
Detailed Discussion: 

The Tarassoff reference discloses a transmission line repeater station for two signals 
traveling in opposite directions. The disclosed repeater includes a common amplifier, 
attenuator and equalizer for oscillations of both bands. Pilot oscillations in one band are 
employed to control the attenuator, and pilot oscillations in the other band are used to 
control the equalizer. The present DSL repeater, in contrast, does not employ pilot 
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signals to control an attenuator or an equalizer. Moreover, Tarassoff does not teach or 
suggest amplification of DSL signals. Further, Tarassoff does not address the use of a 
POTS load coil to enhance POTS signal gain across the coil while also providing high 
impedance to DSL signals. In addition, the Tarassoff repeater also does not include a 
POTS load coil for improving transmission of POTS-band signals in addition to DSL- 
band signals. Accordingly, Applicants submit that the pending claims of the referenced 
application are patentably distinguishable over the Tarassoff reference. 

U.S. Patent No. 3,873,936 

Issued: March 25, 1975 

Title: Apparatus for Reducing Distortion in a Repeated Transmission System 
Inventor: Yo-Sung Cho 
Detailed Discussion: 

The Cho reference discloses a repeater amplifier for reducing distortion in a repeated 
transmission system. The Cho apparatus purports to reduce distortion by generating a 
compensating signal in a feedforward amplifier network. In the feedforward network, an 
auxiliary amplifier having substantially the same gain and distortion characteristics as the 
main power amplifier generates a compensating signal having a linear component equal 
to the linear component of the output signal of the power amplifier and a distortion 
component equal in magnitude to the distortion component of the output signal of the 
power amplifier. The Cho reference does not address, nor disclose an apparatus for, 
amplification of upstream and downstream DSL signals. Moreover Cho fails to disclose 
a repeater having a load coil for improving transmission of POTS-band signals. In 
addition, Cho does not address the use of a POTS load coil to enhance POTS signal gain 
across the coil while also providing high impedance to DSL signals. Hence, Applicants 
submit that the pending claims of the referenced application are patentably 
distinguishable over the Cho reference. 
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U.S. Patent No. 3,944,723 

Issued: March 16, 1976 

Title: Station for Power Line Access Data System 
Inventor: Kouan Fong 
Detailed Discussion: 

Fong discloses a central station that acts as an interface between a two-way 
communication system superimposed on a power distribution network and a data 
processing computer. Associated with this central station, Fong discloses intermediate 
repeaters, substation repeaters, and pole repeaters. The Fong repeaters do not provide, 
however, for amplification of DSL signals over a local loop comprising twisted pair 
wiring. Moreover, the Fong repeaters do not include POTS load coils for improving 
POTS service. In addition, Fong does not address the use of POTS load coils to enhance 
POTS signal gain across the coils while also providing high impedance to DSL signals. 
Hence, Applicants submit that the pending claims of the referenced application are 
patentably distinguishable over the Fong reference. 
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U.S. Patent No. 3,962,549 

Issued: June 8, 1976 

Title: Threshold Detector Circuitry, as for PCM Repeaters 
Inventor: BorysZuk 
Detailed Discussion: 

The Zuk reference relates to detector circuitry useful in discriminating Pulse Code 
Modulation (PCM) pulses from noise on a telephone cable pair to facilitate noise-free 
regeneration of the pulses in repeater circuitry. The repeater disclosed is a PCM repeater 
and is not suitable for amplifying DSL signals over a local loop as it is configured to 
regenerate PCM signals rather than amplifying downstream and upstream DSL signals, 
such as ADSL signals. Further, Zuk does not address the use of a POTS load coil to 
enhance POTS signal gain across the coil while also providing high impedance to DSL 
signals. In addition, Zuk does not teach or suggest a repeater that includes a POTS 
loading coil for improving POTS service over the same loop in addition to amplifying 
DSL data signals. Therefore, Applicants submit that the pending claims of the referenced 
application are patentably distinguishable over the Zuk reference. 

U.S. Patent No. 4,025,737 

Issued: May 24, 1977 

Title: Repeater Monitoring and Fault Location 
Inventor: Sherman T. Brewer 
Detailed Discussion: 

The Brewer reference relates to modulation monitoring and fault location of repeaters in 
submarine cable systems. The Brewer repeater includes an oscillator for generating a 
signal at a frequency in the cutapart region between high and low frequency transmission 
bands and which is uniquely identifiable to that repeater. In contrast, the present DSL 
repeater does not require such an oscillator. Moreover, the Brewer reference fails to 
teach or suggest a repeater for amplifying DSL signals as they traverse a local loop 
between a central office and a CPE. Further, the Brewer reference does not address the 
use of a POTS load coil to enhance POTS signal gain across the coil while also providing 
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high impedance to DSL signals. In addition, the Brewer reference does not contemplate 
incorporating a POTS load coil with a repeater to improve POTS performance in addition 
to amplifying DSL data signals. Accordingly, Applicants submit that the pending claims 
are patentably distinguishable over the Brewer reference. 

U.S. Patent No. 4,131,859 

Issued: December 26, 1978 

Title: Method of Compensation of Intermodulation Noise and Devices for the 

Implementing Thereof 
Inventor: Pierre Valle 
Detailed Discussion: 

The Valle reference relates to chains of electronic amplifiers, such as a cable system for 
analog carrier transmission using repeaters and aims to reduce the intermodulation noise 
generated in a chain of amplifiers in order to improve the signal-to-noise ratio thereof and 
consequently to improve the quality of the transmitted signal. The Valle repeater 
includes a phase correcting network that modifies the phases of the incoming signals to 
improve the transmitted signal. In contrast, the present DSL repeater does not require 
such a phase correcting network. Moreover, the Valle reference does not address the use 
of a POTS load coil to enhance POTS signal gain across the coil while also providing 
high impedance to DSL signals. In addition, the Valle reference does not teach or 
suggest amplification of DSL signals nor the combination of a POTS load coil with a 
DSL repeater for improving POTS service as well as amplifying upstream and 
downstream DSL data signals. Therefore, Applicants submit that the pending claims in 
the referenced application are patentably distinguishable over the Valle reference. 
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U.S. Patent No. 4,242,542 

Issued: December 30, 1980 

Title: Frogging Signal Repeater for a Transmission Line Communications System 
Inventor: Mahlon D. Kimbrough 
Detailed Discussion: 

The Kimbrough reference relates to a multi-channel communication system having a 
transmission cable connected between two terminal stations. In particular, Kimbrough 
discloses a frogging repeater connected between two signal sources. Each signal source 
generates information signals on a group of relatively high frequency carrier signals and 
receives information signals on a group of relatively low frequency carrier signals with 
the frogging signal repeater connected in the trunk line for translating the high and low 
frequency groups. The repeater includes means responsive to a high frequency group 
signal from one signal source for generating a coordination reference signal representing 
the length of the transmission line between the repeater and the one signal source and 
means responsive to the coordination reference signal and the high frequency group 
signals from the other signal source for generating the low frequency group signals to the 
one signal source whereby the low frequency group signals arrive at the one signal source 
at a predetermined magnitude. Kimbrough fails to disclose a repeater for amplifying 
DSL signals as they traverse a local loop between a central office and a CPE. Moreover, 
Kimbrough does not address the use of POTS loading coils to enhance POTS signal gain 
across the coils while also providing high impedance to DSL signals. In addition, 
Kimbrough does not teach or suggest a repeater having loading coils to improve POTS 
service in addition to improving DSL service over the same loop. Accordingly, 
Applicants submit that the pending claims of the referenced application are patentably 
distinguishable over the Kimbrough reference. 
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U.S. Patent No. 4,462,105 

Issued: July 24, 1984 

Title: Transceiver Unit for a Telecommunications System 
Inventors: Wagner et al. 
Detailed Discussion: 

The Wagner reference relates to a transceiver forming an interface between a digital 
telephone apparatus and a telephone speech transmission line for duplex communication. 
The Wagner transceiver is disclosed as being for use with a digital telephone apparatus 
adapted to be connected for duplex communication to a telephone speech transmission 
line includes a receiving unit and a transmitting unit. The receiving unit processes an 
incoming serial ternary level signal stream composed of alternate mark inverted (AMI) 
encoded pulses and received from the transmission line. A compensation filter 
compensates distortions of the transmitted signals. A full wave rectifier circuit generates 
unipolar output signals. A pulse detection circuit derives rectangular pulses from the 
unipolar output signals. A phase-locked loop (PLL) circuit reconstructs a clock pulse 
train from the rectangular pulses. The transmitting unit receives an outgoing serial data 
stream from the telephone apparatus and internal clock pulses from that PLL circuit and 
includes means for converting the pulses of the outgoing data stream into AMI encoded 
signals. Wagner fails to disclose a repeater for amplifying DSL signals as they traverse a 
local loop between a central office and a CPE. Moreover, Wagner does not address the 
use of a POTS load coil to enhance POTS signal gain across the coil while also providing 
high impedance to DSL signals. In addition, Wagner does not teach or suggest a repeater 
having a load coil to improve POTS service in addition to improving DSL service over 
the same loop. Accordingly, Applicants submit that the pending claims of the referenced 
application are patentably distinguishable over the Wagner reference. 
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U.S. Patent No. 4,583,220 

Issued: April 15, 1986 

Title: Analog Subscriber Carrier System Repeater with Automatic Gain and Slope 

Correction 
Inventors: Blackburn et al. 
Detailed Discussion: 

The Blackburn reference relates to analog repeaters that automatically adapt to various 
changes in cable characteristics. The Blackburn repeater employs two amplifiers in each 
transmission path. A gain amplifier sets the levels to a predetermined value and a slope 
amplifier corrects for undesirable frequency slope. The Blackburn repeater uses a 
microprocessor, programmed to identify the cable transmission characteristics, that uses 
status signals derived from two detected pilots to produce control signals to adjust and 
optimize the gain and slope settings of line amplifiers. In contrast with the claimed 
invention, however, Blackburn does not disclose an analog repeater for amplifying 
upstream and downstream DSL signals as they traverse a local loop between a central 
office and a CPE. Moreover, Blackburn does not address the use of a POTS load coil to 
enhance POTS signal gain across the coil while also providing high impedance to DSL 
signals. In addition, Blackburn does not teach or suggest a repeater having a load coil to 
improve POTS service in addition to improving DSL service over the same loop. 
Accordingly, Applicants submit that the pending claims of the referenced application are 
patentably distinguishable over the Blackburn reference. 

U.S. Patent No. 4,633,459 

Issued: December 30, 1986 

Title: Repeater for Carrier Subscriber Communication System 
Inventor: Tom Blackburn 
Detailed Discussion: 

This reference relates to a repeater apparatus for locating faults in a carrier subscriber 
line. The repeater is for location between a central office and a subscriber station. Each 
repeater includes a microprocessor or microcomputer responsive to control signals from 
an office computer. Blackburn does not, however, disclose a repeater for location 
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between a central office and a CPE along a local loop. Moreover, Blackburn does not 
teach or suggest amplifying downstream or upstream DSL signals by use of such a 
repeater. Further, Blackburn does not address the use of POTS loading coils to enhance 
POTS signal gain across the coils while also providing high impedance to DSL signals. 
In addition, Blackburn does not teach or suggest a DSL repeater having POTS loading 
coils for improving POTS transmission over the local loop in addition to amplifying DSL 
data signals. Accordingly, Applicants submit that the pending claims of the referenced 
patent application are patentably distinguishable over this Blackburn reference. 

U.S. Patent No. 4,656,628 

Issued: April 7, 1987 

Title: Digital Signal Transmission System 

Inventor: Yoichi Tan 

Detailed Discussion: 

The Tan reference relates to a digital signal transmission system for use in a 
communication system in which a digital signal is transmitted in a time division 
multiplexing mode over a communication cable, wherein sound transmission can be 
effected with multifunctions between multiple stations. Tan does not teach or suggest 
amplifying downstream or upstream DSL signals by use of a repeater positioned along a 
local loop between a central office and a CPE. Moreover, Tan does not address the use 
of POTS loading coils to enhance POTS signal gain across the coils while also providing 
high impedance to DSL signals. In addition, Tan does not teach or suggest a DSL 
repeater having POTS loading coils for improving POTS transmission over the local loop 
in addition to amplifying DSL data signals. Accordingly, Applicants submit that the 
pending claims of the referenced patent application are patentably distinguishable over 
the Tan reference. 
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U.S. Patent No. 4,667,319 

Issued: May 19, 1987 

Title: Digital Repeater with 3-Way Branching of Service Channels 
Inventor: Stanley Chum 
Detailed Discussion: 

This reference relates to a bi-directional 3-way branching apparatus to drop and insert 
channels in a digital transmission system. In particular, Chum discloses techniques for 
interfacing service channel facilities at a repeater station with a digital transmission 
facility, includes a technique that avoids dual D/A and A/D conversion of digital service 
channel through path signals by performing the 3-way branching at a repeater in the 
digital domain. Chum does not, however, disclose a DSL repeater for location between a 
central office and a CPE along a local loop. Moreover, Chum does not teach or suggest 
amplifying downstream or upstream DSL signals by use of a repeater. Further, Chum 
does not address the use of POTS loading coils to enhance POTS signal gain across the 
coils while also providing high impedance to DSL signals. In addition, Chum does not 
teach or suggest a DSL repeater having POTS loading coils for improving POTS 
transmission over the local loop in addition to amplifying DSL data signals. 
Accordingly, Applicants submit that the pending claims of the referenced patent 
application are patentably distinguishable over the Chum reference. 

U.S. Patent No. 4,766,606 

Issued: August 23, 1988 

Title: Signal Repeater for Multi-subscriber communication over single pair telephone 
line 

Inventors: Bardutz et al. 
Detailed Discussion: 

The Bardutz reference relates to a signal repeater for regenerating digitally encoded 
signals transmitted in bursts over a single pair telephone line to enable simultaneous 
communication between a telephone central office and a plurality of subscriber 
transmitter/receivers. The Bardutz signal repeater decouples signals from the line for 
regeneration and recouples the regenerated signals onto the line. The decoupled signals 
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are decoded and then regenerated to replicate the signals originally produced. The 
Bardutz repeater then re-encodes the regenerated signals and recouples the same onto the 
telephone line. In contrast, the DSL repeater of the instant application does not use signal 
regeneration techniques and neither decodes or re-encodes signals traversing the local 
loop. Further, Bardutz does not disclose a DSL repeater for location between a central 
office and a CPE along a local loop. Moreover, Bardutz does not teach or suggest 
amplifying downstream or upstream DSL signals by use of such a repeater. Further, 
Bardutz does not address the use of POTS loading coils to enhance POTS signal gain 
across the coils while also providing high impedance to DSL signals. In addition, 
Bardutz does not teach or suggest a DSL repeater having POTS loading coils for 
improving POTS transmission over the local loop in addition to amplifying DSL data 
signals. Accordingly, Applicants submit that the pending claims of the referenced patent 
application are patentably distinguishable over the Bardutz reference. 

U.S. Patent No. 5,181,198 

Issued: January 19, 1993 

Title: Coordinated Transmission for Two-Pair Digital Subscriber Lines 
Inventor: Joseph Lechleider 
Detailed Discussion: 

This reference relates to transmitting digital information over two coordinated 
propagation paths, and to concomitant techniques for encoding and decoding the digital 
information. Lechleider does not, however, disclose a DSL repeater for location 
between a central office and a CPE along a local loop. Moreover, Lechleider does not 
teach or suggest amplifying downstream or upstream DSL signals by use of such a 
repeater. Further, Lechleider does not address the use of POTS loading coils to enhance 
POTS signal gain across the coils while also providing high impedance to DSL signals. 
In addition, Lechleider does not teach or suggest a DSL repeater having POTS loading 
coils for improving POTS transmission over the local loop in addition to amplifying DSL 
data signals. Accordingly, Applicants submit that the pending claims of the referenced 
patent application are patentably distinguishable over the Lechleider reference. 
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U.S. Patent No. 5,394,401 

Issued: February 28, 1995 

* 

Title: Arrangement for a Token Ring Communications Network 
Inventors: Patrick et al. 
Detailed Discussion: 

This reference relates to configuration control of a ring network including a plurality of 
interconnected wiring concentrators. Patrick discloses an arrangement for a token ring 
communications network that includes notes for transmitting and receiving data signals. 
Patrick also discloses a repeater for amplifying and reconditioning communications 
signals so that they may be communicated a greater distance, such as distances greater 
than 100 meters. Patrick does not, however, disclose a DSL repeater for location 
between a central office and a CPE along a local loop. Moreover, Patrick does not teach 
or suggest amplifying downstream or upstream DSL signals by use of such a repeater. 
Further, Patrick does not address the use of POTS loading coils to enhance POTS signal 
gain across the coils while also providing high impedance to DSL signals. In addition, 
Patrick does not teach or suggest a DSL repeater having POTS loading coils for 
improving POTS transmission over the local loop in addition to amplifying DSL data 
signals. Accordingly, Applicants submit that the pending claims of the referenced patent 
application are patentably distinguishable over the Patrick reference. 

U.S. Patent No. 5,455,538 

Issued: October 3, 1995 

Title: Linear Amplifier for Amplifying a Composite Signal of Plural Frequency 

Components 
Inventors: Kobayashi et al. 
Detailed Discussion: 

This reference relates to an amplifier having improved linearity without lowering an 
electric power load efficiency. In particular, Kobayashi discloses a feed-forward type 
amplifier that reduces 3 rd order intermodulation distortion component without lowering 
the voltage load efficiency. Kobayashi does not, however, disclose a DSL repeater for 
location between a central office and a CPE along a local loop. Moreover, Kobayashi 
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does not teach or suggest amplifying downstream or upstream DSL signals by use of such 
a repeater. Further, Kobayashi does not address the use of POTS loading coils to 
enhance POTS signal gain across the coils while also providing high impedance to DSL 
signals. In addition, Kobayashi does not teach or suggest a DSL repeater having POTS 
loading coils for improving POTS transmission over the local loop in addition to 
amplifying DSL data signals. Accordingly, Applicants submit that the pending claims of 
the referenced patent application are patentably distinguishable over the Kobayashi 
reference. 

U.S. Patent No. 5,526,343 

Issued: June 11, 1996 

Title: Auxiliary Service Channel Signal Transmission System 
Inventors: Aizawa et al. 
Detailed Discussion: 

This reference relates to a transmission system for auxiliary service channel signals that 
are extracted by digital multi-microwave transmission terminal offices and IF repeater 
offices. The repeater office transmits an auxiliary signal after a given time has elapsed 
following the transmission of an auxiliary signal by a terminal office. Aizawa does not, 
however, disclose a DSL repeater for location between a central office and a CPE along a 
local loop. Moreover, Aizawa does not teach or suggest amplifying downstream or 
upstream DSL signals by use of such a repeater. Further, Aizawa does not address the 
use of POTS loading coils to enhance POTS signal gain across the coils while also 
providing high impedance to DSL signals. In addition, Aizawa does not teach or suggest 
a DSL repeater having POTS loading coils for improving POTS transmission over the 
local loop in addition to amplifying DSL data signals. Accordingly, Applicants submit 
that the pending claims of the referenced patent application are patentably distinguishable 
over the Aizawa reference. 
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U.S. Patent No. 5,822,325 

Issued: October 13, 1998 

Title: Integrated Twisted Pair Filter with a Secure RIC Function 
Inventors: Segaram et al. 
Detailed Discussion: 

This reference relates to repeater interface controller circuits (RIC) for use in local area 
networks. The Segaram RIC uses two filters to filter link pulse signals and data signals 
for a plurality of ports to concurrently provide filtered link pulses to some orts and 
filtered data signals to other ports. Segaram does not, however, disclose a DSL repeater 
for location between a central office and a CPE along a local loop. Moreover, Segaram 
does not teach or suggest amplifying downstream or upstream DSL signals by use of such 
a repeater. Further, Segaram does not address the use of POTS loading coils to enhance 
POTS signal gain across the coils while also providing high impedance to DSL signals. 
In addition, Segaram does not teach or suggest a DSL repeater having POTS loading 
coils for improving POTS transmission over the local loop in addition to amplifying DSL 
data signals. Accordingly, Applicants submit that the pending claims of the referenced 
patent application are patentably distinguishable over the Segaram reference. 

U.S. Patent No. 5,974,137 

Issued: October 26, 1999 

Title: AGC Amplifier for Two-Wire Line Conditioner 
Inventors: Sheets et al. 
Detailed Discussion: 

This reference relates to a telephone line conditioner device installed in the network 
between the telephone company network and the lines leading to the customer premises 
for improving the transmission quality of the telephone lines. Sheets does not, however, 
disclose a DSL signal repeater for location between a central office and a CPE along a 
local loop. Moreover, Sheets does not teach or suggest amplifying downstream or 
upstream DSL signals by use of such a repeater. Further, Sheets does not address the use 
of POTS loading coils to enhance POTS signal gain across the coils while also providing 
high impedance to DSL signals. In addition, Sheets does not teach or suggest a DSL 
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repeater having POTS loading coils for improving POTS transmission over the local loop 
in addition to amplifying DSL data signals. Accordingly, Applicants submit that the 
pending claims of the referenced patent application are patentably distinguishable over 
the Sheets reference. 
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